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Overview

• Overall Summary

• Basic drag polar:  Case 2

• Grids, turb. models, codes

• Drag rise:  Cases 3-4

• Conclusions
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Methods and Data Summary

• 18 participants, 14 codes

• 28 Case 2,  10 Case 3,  9 Case 4

• Grid types:

• 8 turbulence models (3 main types):

1278

CartesianOversetUnstructuredBlk. Str.

221014

otherk-εk-ωSpalart-Allmaras
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Case 2:  Lift Curve

AIAA CFD Drag Prediction Workshop
AGARD AR-303: DLR-F4 Wing-Body

M∞= 0.75, RNc= 3x106

Line Grid Type

Block Structured
Unstructured
Overset
Other

Color Turb. Model

Spalart-Allmaras
k-ω
k-ε
k-kl
Menter’s SST k-ω
Euler + IBL

Symbol Data Source

Wind Tunnel
A-Z, 2-3 CFD

Note: Wind tunnel data use
prescribed BL trip pattern.
CFD data are fully turbulent
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M∞= .75, RNc= 3x106

Linear Curve Fits (-2 < α < 1):

CLα (deg –1) CLo

WT .1216 .482

CFD Min .0995 .388
CFD Mean .1203 .527

CFD Max .1331 .637
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Case 2:  Drag Polar

AIAA CFD Drag Prediction Workshop
AGARD AR-303: DLR-F4 Wing-Body

M∞= 0.75, RNc= 3x106

Line Grid Type

Block Structured
Unstructured
Overset
Other

Color Turb. Model

Spalart-Allmaras
k-ω
k-ε
k-kl
Menter’s SST k-ω
Euler + IBL

Symbol Data Source

Wind Tunnel
A-Z, 2-3 CFD

Note: Wind tunnel data use
prescribed BL trip pattern.
CFD data are fully turbulentA
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Case 2:  Skin Friction Drag

AIAA CFD Drag Prediction Workshop
AGARD AR-303: DLR-F4 Wing-Body

M∞= 0.75, RNc= 3x106

Line Grid Type

Block Structured
Unstructured
Overset
Other

Color Turb. Model

Spalart-Allmaras
k-ω
k-ε
k-kl
Menter’s SST k-ω
Euler + IBL

Symbol Data Source

Wind Tunnel
A-Z, 2-3 CFD

Note: Wind tunnel data use
prescribed BL trip pattern.
CFD data are fully turbulentA
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Case 2:  Pressure Drag
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AIAA CFD Drag Prediction Workshop
AGARD AR-303: DLR-F4 Wing-Body

M∞= 0.75, RNc= 3x106

Line Grid Type

Block Structured
Unstructured
Overset
Other

Color Turb. Model

Spalart-Allmaras
k-ω
k-ε
k-kl
Menter’s SST k-ω
Euler + IBL

Symbol Data Source

Wind Tunnel
A-Z, 2-3 CFD

Note: Wind tunnel data use
prescribed BL trip pattern.
CFD data are fully turbulent

M∞= .75, RNc= 3x106
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Case 2:  Idealized Profile Drag

AIAA CFD Drag Prediction Workshop
AGARD AR-303: DLR-F4 Wing-Body

M∞= 0.75, RNc= 3x106

Line Grid Type

Block Structured
Unstructured
Overset
Other

Color Turb. Model

Spalart-Allmaras
k-ω
k-ε
k-kl
Menter’s SST k-ω
Euler + IBL

Symbol Data Source

Wind Tunnel
A-Z, 2-3 CFD

Note: Wind tunnel data use
prescribed BL trip pattern.
CFD data are fully turbulentA
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Case 2:  Induced Drag Factor

AIAA CFD Drag Prediction Workshop
AGARD AR-303: DLR-F4 Wing-Body

M∞= 0.75, RNc= 3x106

Line Grid Type

Block Structured
Unstructured
Overset
Other

Color Turb. Model

Spalart-Allmaras
k-ω
k-ε
k-kl
Menter’s SST k-ω
Euler + IBL

Symbol Data Source

Wind Tunnel
A-Z, 2-3 CFD

Note: Wind tunnel data use
prescribed BL trip pattern.
CFD data are fully turbulent
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Case 2:  Pitching Moment

AIAA CFD Drag Prediction Workshop
AGARD AR-303: DLR-F4 Wing-Body

M∞= 0.75, RNc= 3x106

Line Grid Type

Block Structured
Unstructured
Overset
Other

Color Turb. Model

Spalart-Allmaras
k-ω
k-ε
k-kl
Menter’s SST k-ω
Euler + IBL

Symbol Data Source

Wind Tunnel
A-Z, 2-3 CFD

Note: Wind tunnel data use
prescribed BL trip pattern.
CFD data are fully turbulent
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Trends by Grid Type
M∞= .75, RNc= 3x106
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Trends by Turbulence Model
M∞= .75, RNc= 3x106
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Trends by Code
M∞= .75, RNc= 3x106
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Cases 3-4:  Drag Rise Plot
RNc= 3x106
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Conclusions

• Comparison with experiment pretty good.

• Minimum drag generally higher than expmt.

• Induced drag generally lower than expmt.

• High Mach/α too low (separation).

• No grid type had clear advantage.

• Turbulence model effects.
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Recommendations

• Look at more complex configurations
(juncture drag).

• Visualization, (weak) feature detection.

• 3D laminar/turbulent transition prediction.

• Induced drag and separation.

• Extrapolation to flight.

• High lift, hinge moments.


